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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photoelectric transducer and a photoelectric cell 
using the same, which has excellent energy 
conversion efficiency and is especially exceHent is 
durability and energy conversion efficiency. 

SOLUTION: The photoelectric transducer includes a 



conductive support, a semiconductor fine particle 
layer sensitized with a pigment placed on the 
conductive support, and a charge transfer layer. An 
additional semiconductor layer is disposed between 
the semiconductor fine particle layer and the 
conductive support. Also, a molten salt electrolyte 
or an inorganic hole transfer material is used in 
the charge transfer layer. 
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flpSgl, 077, 6119. Ukrainskii KhimicheskiiZhurnal.H 
4 Oig. S3f, 2 5 3— 25 81. Dyes and Pigment 
s.H2 1^. 2 2 7~2 3 4W±3i^ixA>^iR(cai 

[0047] ^imm"te&m£imzitzimt& 

X i> «£ V -> t . ^f^F7-2497909tt|Bm$ JlT V i & J: 5 C 

MmgS5.Lx'nixi>£\,K imnwrnmtLxii. 

y8l. *!-r->m. xtyffi. X71/-m0, EP®J 
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[0048) mat. zmomfmizm txmm&iRx* 

?X3uKy-*£ym) . x— f^H® (y'xf;|/X- 

h\ 7SHKN, N-y^fM^ATSH. N , N 
-y^W-b^5Kf) , N-^f/PtD'Jh'y, 

VJyVx xxf;i« (Pg!x^-/K »K^u 
S¥) . «5<i?x*x;MS (iHKS^cf-jK ^x^-i/v. 

y s y?tAiftyyf) . m&m Cv*if>\ &m 

x— f;K <y-t£>\ h/tcc:^) ^CKl^c^g^-^ 

[0049] iSBSfc^fwsaa^awjBjR^i: mm 

IrZ. mftiim (mtitO. 0 1-50 0Paise> Tlix 
i.{f 0 . 1 Poi seJilT ) X'it^ y'l h'*7A-StL< 

[0050} icoj; p fc:f&*^(WK<DffittJK, ^m*, 

[005 1] £8rtt 1 m 2 3fc 

00. Ol-lOOi'i^lffiL^. -&mcr> 

TO. 0 1-lrt;^#iLv^. dOia^rfeSMi: 
v >fi*#i«B LiM^m^^MS JIB fc =5: -i» . 

[oo52] tmmn&mcry&mm^ istg^sucs: 



4 0~8 0X>^t^<f&S?&!g»3-£&£ik#i 
[0053] ^•^rt'fe^H±Offl5^fflSrffi^-ri, g 

MLXi>t^\ #4Lwr5>«i:l/tttey5»\ 4 
-tert-y^f y y'y, y t'^wt y ^>^#W 

?mwmzMMLxm^xi>£\,K &ti. mmizxz 
x&Ktmikth ®mx'wmmm\*immz*tz> z. 

[oo54] jiiT. nmzwimiz^xwLKmmt 

[0055] mm.im.mmt. ftw&mmtm&&cr> 
Km^m^izmmMmMWzm^zis&it. mnm 

95/18456-f-. #g!m-259543-S|\ MMA£¥, m&>m, 11 
-t, 923H (1997^) ^(Ciem^fl-TV^b-y^^A 

#* tv>i, ^{i: 2 0 0°CiilTTi§M«51i: ^rl> ^<0T'S> 

o . $ h\,znt. l < « 1 5 o'cja-rafflttttJBfc *s t 

O-C**. 6 0°CWT^S?StiSv^T-^Sl«®i:=5r 

[ 0 0 5 6 } 0 4 L < fflv i t oyX'% hmWM k LX 
it. T£-«5£ (Y-a) % (Y-b) RTf (Y-c) OV^-Til 

[00 57] 
[-ft 5] 
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o 

N 

I 

(Y-a> 



(Y-b) 



[0 0 58]HSS^ (Y-a) 4>. Q y i{Sa*^fcftfc5 

-T. Q yl (i^*M^, s»5Fr\ B^JSiH^K. 

^«j£$ft£<^lir£ U\ 

TV-)vmx\i\~ U rv-;nrc*> l< . ;* 

df-^V-^S. f-7V-;HfiXt;M S^V— JmiTfc* 
TJ)&^ ! »JL^. Q y j(cJ: 9®l££ixl>6Sgt 

(4. wis>m. eus^ygt. t^y 
[0060] HRse (Y-b) cf . b yi immm?xte y y 

M-?£*T. HRsS (Y-a> , (Y-b) &tf (Y-c) 4>cDR 
( L < OVISTS 1 -24 . SMttT"* o T i> ft® 

xf-;i-s. rotryns. -< vrohvua. ^yf* 

2^ d rv-;W7 r >';^. it? 9"fi^}i^. S^tW^vTP 

(#4 L<Ji«J!f^ifc2~24. lSMttT* 

£30 *£U J:0»4U<»4K*JR : FjR2— 18<or^ 
* A-aXii^J!!i^ 2-l8^7;l^x;PST'& 9 . «r 

[0061) —ffi^ (Y-b) +OR yl ~ R y4 cr>0*> 

LTi>i<. HR*C (Y-c) tfc0R y i~R y6 ^)0*>2-^lil 

*3£ (Y-a) . (Y-b) 2$Xf (Y-c) *OQ yl .&tXR yl -R y6 

Ttt. ^n^'yjS^ (F. CK Br. U¥) . ^T^S. T 

^n-j-?tmm> „ riva^^^-ivm (xh 
^^p^s^gqc) . 7v-;u» (7-fe^/uS. 



I I 

<Y-c) 

*x/PS. \y-t'yx;P*-;PSf) . Ti^M-^vS 
(T-feh^fv-S. O'^Mdfy^) . X)U*-)U 

xyM-^X^) % *x*xn,s (-;xfMx*^ 

wm) . r$HS (r-tws^i. <y^^7s 

y*^) . (N.N-^'y^-;^;^^^^ 
£t¥) » T/^yPX (yf-/i^ xf-/us. 7p» 
X. -fV7Dt;H, ^ynrotvi/S. 7"f-;^. 2- 
*;i.^yxf;H s <ysx;l^^) . 7';-;^ (7 

[0O62]HK(Y-a), (Y-b) X(4 (Y-c) iz£ 

[00 63} ztit><m®.mi. m&x-mmLxiy. 2 

#4. 3'>*7^yi:l#itl»7-^yi: LTti. 
^n?y\YM4*y (C1-. Br -^) . NSC" , BFV . P 
F 6 ". CIO,". (CF 3 S0 2 ) 2 N-, (CF 3 CF 2 S0 2 ) 2 N-. CF 3 S(^-. 
CF3COO-. Ph^B-. (CF 3 S0jt) 3 C-^*W* LV^Ji: LT^ 
tf /i>tL. (CF 3 S0 2 ) 2 N-X{iBF 4 -T'*>-I.O*U 0*f4 t 

Li itcii^B^mmiwm-h^thX' 

[0064] ±IE»ii«aii. ««l£Srffivv5rv^AJff4 L / 

[0065] m»®ffl^^3'7«S:8sJD-ri»0*W4 
ICS* LT0.1~20«a;%-CfeSO*W4 t< . 0.5—5® 

[0066] J^TtC. xmuz&^xftt L<m^(^fi 

[0067] 
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(YD 



O 



I 

C 8 H 17 (n) 



Y1-1 X=t 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF3) 2 
Y1-4 X=PF 6 



(.12) 



o 



N + 
I 



Y2-1 X=l 
Y2-2 X=BF< 
Y2-3 X=N(S0 2 CF 3 ) 2 . 
Y2-4 X=PF B 



(Y3) 



I 

C 4 Hg<n) 



Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S02CF3> 2 



(Y4) 



(Y5) 



CH 3 



n; 
i 

CH 2 CN 



a 



CH 2 CN 



N + 
I 

C 4 Hg(n> 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=NCS0 2 CF 3 ) 2 



Y5~1 X=* 

Y5-2 X=BF 4 

Y5-3 X=N(SC^CF 3 ) 2 



(Y6> 



I 

C 4 H s (n> 



COOC2H5 
X" 



Y6-1 X=f 

Y6-2 X=BF 4 

Y6-3 X^NCS02CF 3 )2 



[0068} 



[flS7J 
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cny 



(Y8> 



CH 3 ^ N ^ N >-C 4 H B (n) X 



Y7-1 X=( 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF3)2 
Y7-4 X=Br 

Y8-1 X=l 

YB-2 X=BF 4 

Y&-3 X=N(S0 2 CF 3 ) 2 



(Y9> 



(no) 



(Y11) 



(Y12) 



CH 3 " N Y N ^C B H 13 (n> X 
CH 3 

(pHjCHjOfeOHa 



T 

<CH 2 CH 2 0)2CH3 



(pH 2 CH 2 0)2CH3 



/ — CH 2 OCH 2 CH20CH 3 



(CH 2 CH 2 0) 2 CH 3 



(CH 2 CH 2 0) 3 CH 3 



// 

CCH 2 CH 2 0)3CH> 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X^SOaCFak 

Y10-1 X=l 
Y10-2 X=BF 4 
Y10-3 X=N(S02CF3)2 

Y11-1 X=f 
Y11-2 X=BF 4 
Y11-3 X=N(S02CF3) 2 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X=N(SO l CF3)2 



[0069} 



m 4 ) ) o 1 
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(Y13> 



(n)C 4 H 9 -' N N^ N ^ ( cH 2 ) 6 ^ N V' N - C4 H B (n) Y13-3 X=N(SQ 2 CF 3 ) 2 
<Y14> 

o 



Y13-1 X=l 
Y13-2 X=BF 4 




CH 3 - N ^ N -C4H 9 {n> 



Y14-1 X=l 
Y14-2 X=BF 4 
Y14-3 X^KSC^CFafe 



(Y15> 



^^ Nt ^CBH 13 (n) X ^ Y15-2 X=BF 4 



Y15-1 X=f 
Y15-2 X=BI 
Y15-3 X=N(SQ 2 CF 3 ) 2 



CY16> 



Y16-1 X=l 



X % x~ 

CH 3 ~H^r/-(CH^ 6 -^^^ Y16-2 X=BF 4 



(Y1?) 



Y17-1 X=l 



CHa-N^)— (CH2fe-^^Nf-CH 3 Y17-2 X=BF. 



Y17-3 X^NKSpjCF^ 



[0070] 
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(Y1B> 



CH2CH3 

CH3CH2 — N— C 4 H$(n) 
CH 2 CH 3 



(Y19) 



CH2CH3 
CH3— N— (CH2CH 2 0)2CH3 



CH2CH3 



(Y20) 



(CHzCH^O^CHa 
CH 3 {OCH 2 CH2)2— N- (CHzCHjOfeCHa 



(Y20 



(Y22) 



(CH2CH 2 0) 2 CH3 

(i)C3H 7 — N— CKzCHa 
CH3 

CH2CH3 



CH3CH 2 — N— CH 2 CH 2 0 
CH 2 CH3 



(Y23) 



Q 



CH 3 C 4 HB(n> 



(Y24) 



0 

CH 3 ^ ^C 4 H 9 (n) 



Y18-1 X=l 
Y16-2 X=BF 4 
Y18-3 X=fsKSQ 2 CF 3 > 2 
Y18-4 X=PF 6 

Y19-1 X=I 
Y19-2 X=BF 4 
Y18-3 X=N(SQ2CF 3 )2 



Y201 X=l 
Y20-2 X=BF 4 
Y20-3 X=N(SQ2CF 3 ) 2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S0 2 CF 3 ) 2 



Y22-1 X=* 
Y22-2 X==BF 4 
Y22-3 X=N(S02CF3>2 

Y23-1 X=f 
Y23-2 X=BF 4 
Y23-3 X^NfSOjCFsfe 

Y24-1 x=r 
Y24-2 X=BF 4 
Y24-3 X^N(SQ2CF3) 2 



[0071] 



[ft 10] 
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(Y25) 



(Y26) 



C<H 8 (n> 
CH 3 — P— CH^n) 
C 4 Hm 



Y25-1 x=r 
Y25-2 X=BF 4 
Y25-3 X=N(SOiCF3) 2 



o o 

CHaCHafOCHzCH^ (CHzCHiOJjCHzCHa 



Y26-1 X=J 
Y26-2 X=BF 4 
Y26-3 X=N(S02CF 3 )2 



(Y27) 



0 



7 „. Y2>-2 X=BF 4 

(C^CHaO^CHjCHa Y27-3 X^MfSCfeCFak 



(Y2B) 



x- 

CH 3 



[0072] 



Y28-1 X=F 
Y28-2 X=BF 4 
Y28-3 X^SC^CFak 



Hfcl 1} 



7) )01 
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(Y29> 

H v +^Et Y29-1 X=l 

M e N X .Me X" Y2 *" 2 X=N(S0 2 CF 3 ) 2 
N N Y29-3 X=BF 4 

Me Me Y29-4 X=PF 8 



(Y30) 



(Y31) 



H v +^ Bu{n) Y30-1 X=l 

Me^ X .Me X" Y30 " 2 »WA 
N N Y30-3 X=BF 4 

Me file Y3(M X=CF 3 SO a 



Y31-1 X=l 

"^N^ 0 " 20 " 20 ^ 0 " 3 Y31 " 2 X^SChCFjh 
Me^ A X" Y31-3 X=BF 4 

N N 
) I 
Me Me 



(Y32) 

Me. + -Et 
N 

Me^ A .Me X" 
N N 
I I 
Me Me 



Y32-1 X=l 

Y32-2 X=N(S02CF 3 )2 

Y32-3 X=BF 4 



[00 73] 



Utl 2) 



<a 8) )o i- 
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(Y33> 



CHa^OCHzCH^ *^CH2CH 2 O^CH3 Y33-1 X=l 



(Y34> 



(Y35> 



Me. 



I I 
Me Me 



Me 



Me^ A 
N N 
f I 
Me Me 



c 



^CHjCHjOJg-CHa 



Y33-2 X=N(S0 2 CF 3 ) 2 
Y33-3 X=BF 4 



Y34-1 X*l 

Y34-2 X=N{S02CF 3 ) 2 
Y34-3 X=BF 4 



Y35-1 X=l 

Y35-2 X^KSO^CF^ 
Y35-3 X=BF 4 



(Y35> 



CH 2 CH20CH 2 CH 2 ->/^N'' CH3 



[0074] ^mx-mmmzmmx^ &mmt. «s 
sans hK&wzfoh z. ttfut n\ z<?) 

y. -Jx.^-)v^—y-)V^:iL<7)^—y~)Vit^. x^-i/y 

/1x-t7K ,if'J7nfl/y^D rj-^y'T/y^i-x— 
c rfV%Kcnm%.^-'r)Vm.. y?y-;K x?y— ;k 
x^-y yyj 3-;^yr^;Px-T-;t^. rub'yy 
y >j n — t\^t y T;y*f ;yx— x/K y ifi/y/ y 3 
— ;ye y r/Me^x— tVK sKlirnei/^'ja — A- 
*yr;i^f;px— - f A&fc'or;^— ;i-3g. xfi/y/ 

flT^3-;i^. Wa^hi; 

yK ( DM SO) „ X;P7^7>*t'#7DhySttft 



Y36-1 X=l 

Y36-2 X=N(S0 2 CF 3 } 2 
Y36-3 X=BF 4 

[0075] ffitftftJMHgfc LT Ji, L i I „ Nat, 

KKCsLCaij tczvy&m&sritm. L i B 

r. NaBr, KBr, CsBr, CaBr 2 ^t'^ 

-f h\ try yx<7Aya-7-f ^ J rt'4i7yt- , )Aft 

£&0>S*tt5: if <DJ5#\ y x oy7VSt£ -7x'Jy 
r ylttg^y jc o-fe y - 7 x U v-x^ a 4 3}- y & *r ^ 

bKo*yy-*yy&fc'£ffi^s 

[0076] ttz. ^%PMX'ii. J. Am. Ceram. Soc . , 
80 (12)3157-3171 (1997) fc!BI8§ tlX V J: 3 £ter-y 

f-;wfy >?y*S\ 2, 6-;kf-y'y#<7) 

saw*- l v ^mmmiz 0.05 mjjui 2 m 

[0077] mmzmm'prifcftk lxi* 1 0 , 

000ppmJ3lT* t «P*L<. L<«t2. 0 

0 0 p p mmTX'h 9 . L<U:1 0 0 P pm£l 

TC*4. 

[007a] lOMtiisKU v-san, jf-f 

^y/wjaoasijp. ^•tig ; ey-7-^^^tfa-&. *y-? 



i§£J;L "Polymer Electrolyte Revi ews-1 tiX X/2" (J . 
R.MacCallumfcC.A. Vincent^H. ELSEVIER APPLIEDS 

L<«fflt-i>«r *jfr?fwmmz 

IZX r )yMt%-£&Wr&&J. Chem Soc. Japan, Ind. C 
hem. Soc, 46779(1943), J. Am. Chem. Soc, 111,5542 
(1989), J. Chem. Soc., Chem. Commun. ,1993, 390, An 
gew. Chem. Int. Ed. Engl., 35,1949(19%), Chem. Le 
tt. , 19%. 885, J. Chm. Soc., Chem. Commun., 1997, 

[0079} yjvwm z^m^s -r-mcvm.^ iz x 

mm. tmtr>t4m*9ML* ***bm. mmm, m 
mm. ^m&%t'<D-%mzx*>&mzMftL*:im±.t,z 

bizx -oxfMt^h-xmm* u*. j 

&c\bt>W£L\\ 

[oo80] wMwrnmiztemMmmi. mzmmco 
mrnmtm^ftwiz&^xm l < m^&z t &x- 
MmEfiMimttmtLxte. a^ts^p-cun 

(J. Phys. D:Appl. Phys. 31(1998)1492-1496) N 
i/TVftM (Thin Solid Films26i (1995)307-310. J. A 
PPl. Phys. 80(8), 15 October 1996, P4749-4754. Che 
m. Mater. 1998, 10, 1501-1509. Semicond. Sci. Tech 
nol. 10, 1689-1693) m*mf &Z bifiX^ . mz3^7 

[008U ^mzmm^m^mmMmm 1 1 

Xi±. N, N'-y'7I^H, N'-tf* (4-^h^y?x 
—>V) - (1, l'-t'?x-;K -4, 4'-y7SX 2,2', 
7,7'-f b5W (N.N-^'-p-^ b*>-7x—)UT$.>) 
9,9'-Xtnt'7;^l/y. 1,1-b'^ {4- (v-p-hU 

-194393-t^fg) . 4, 4, - t'* [ (N-l-^7^) - 
N-7i-^7Jy ] ¥7 3,-}VXRm%1Xh 2M&.±^> 

3sr s 2mm±(Dm^mmm^mmm^i l z 
mmLtz^mmr^y (#^5- 23468i^fg) . h 

V y x vcowm.WX'7. 5 -A-x h fiii £3r 

-t^S^r-UTSV (^11^114, 93, 774-5f. # 
g3T4 - 308688^18) „ N, N'-y7X^H, N'-b'X 

(3-^<f-;P7x^;P) - (l, i'-b'7x-;P) -4, 4'-i/' 
T 5 > WOJrWm iST$> ( *ffl^f i f^4 , 764 , 625 
-5f) .. a. a, a', a '~r r-^f-;^-a , a'-fc'X 

<4-$/'-p-r- ^7$/7x-^) -p-^f^P^ (WIUH 2 - 
3 -269084-t^fg) „ p-7x-Vyy7Syii^ # 

LxiLtemzimmc bv -ivr s ^mm 
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ffr ($tiSPP4-129271-f-^$g) . blx-^tc3f#^^' 
T$y»^«fflSmL^'fb^ (?tir¥4 -175395-51- 
£$8) , i^-l/yST'Sm^^T 5 >y h 
L^fIy'7Sy (^ga^4 -264189^fg) , Xf- 

u^^tsr^rr-s^s^^'rsv (wm^ -290851-51- 

&$8) , <yy>7x-;Hb^» («^¥4 - 364153-5f- 
£38) , 7fr7tU>mX3mT$>t:m&Ltzi>co <# 
HPF5-25473-^«) . h »JT 5 Wfc^ft (WWF5-2 
39455-f-^fg ) . MX f U y^7 $yt'7x ^ ( # 
^F5 -320634^&?B K N, N, N-b'j7x —)VT S > 
f^ffc (^m-1972-f-^#8) . 7xy^^VflBi 
i^&^SBl^TSy (^^7-13856251-) , 
y7X-;l/7Xfyh «J ity-WmW (#^¥7-252474 

^r) miz^ti^mmr^ym. a-*?+K^-*7 

x >&£Xfa , &)-£/^>-;l-a-5i-^^f-^-7 x > 
(Adv. Mater. 1997,9, N0.7,p557). Kx^A-H 
T r ^^-^x>'(Angew. Chem. Int. Ed. Engl. 1995, 3 
4, No.3,p303-307). 2,8-y^y;l-7yX7(2,3-b:6, 
7-b' ) : J+* 7x> (JACS , Vol 120 , NO. 4 , 1998, p664-672) 
^Wf*7x>ft^|, sKl>tO— ^ (K. Murak 
oshi et al.,;Chem. Lett. 1997, p471) . " Handbook 
of Organic Conductive Molecules and Polymers Vol. 
1,2,3,4" (NALWA^f. WILEYffiliS) ^fgtic^ixTV^^ 

VT^i/y&xvzcmmVf. *'j(p-7x-i/y) 

&£VZ<7)Mmft. ^U( p-7x-kyt"_i/y) 
#'Jf^7xyjJj;W^iH£, *r'JTx:'Jyi3 

/W) SiiMW^t(iNature,Vol.395, 8 Oct. 1998, 
p583-585{cfBm$ tlX^Z>£ olz b K;P?r 3 

yhD-^t^ftth'J^ (4-7*Dt7x^) T 

tfHcLi [ (cf 3 so 2 ) 2 N)co x o ZM&maLX i>ffih&\,\ 

[0082] mmmmcr>&ti&> : mzm lx 2 m w 

[0083] m^m^comm^mm^m^^mb 
lx. immzxttwmzmm-tz&Kywtxt 
®&x o&^mhizLxfmzmmzw&i-zn&y'v 

[0084] mmnm^. m&e>wmmmizi$^xii 

i>mtz\ ttz%z. t tzy>vw&nw^tz\±m&xm 
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?4 ^msmx-wmmm l . *<r>wm*n j 3- 

zmB&Ltzm. mtttM&Hitt? 

mzi Ktmfafc-t&zttfx u->. znxotzm 

[00-86) ^Bjfr^x'm^&ttma. &mmfm- 

tLxwffimmm^con^&mz&z* 
o. Mmizm^&mmmtmt lt^js 

xx^mim. mtxx\,z?>vm*y t --rLtzi><7> 
m) tfmft>ti&. L^fm&mnwM&mbz& 

itxx^ 4>i?^j±-xx®.i$wivm) x*>h. w& 

<7)mmim£L<lZ5um&.TX'$>*). £££#£L< 
it 5 n rnfeLL 3 ju m KTOttHT* h . 
[0087} £dKMtz%&mmt&t:*>tzl&. BuSS^fe 

t t-xtfmmmzTmx'Wrtitfzt,*^. 
ytmrnzm^xa, &m&m^wm*imt&mn& 

[0088} tm<7Mm.iz-D \ ^x itm^mm^^x- 
mz. mmmm±t tzit*mmm?ttm±izim 



it. ±M<r>Mmmmzm$i. mm. cvd^si: 
x%h. tti. mffi&mmtfmfacvifr&izii , -^±£ 

STifi^WtttJS*^. ^y^f. PVD, CV 
[ 0 0 8 9 } § t>lz. f^ffl«Sow«flsatftc*<:ii» 

mz&mizxMmfrf&2it&%&. mm^mmpm^m: 
x-mfi-thz.ti?m&x*fo&tiK ±m.^m^^tht 
mm-wmm&x u->. mmzmmmxit. %m 
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